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Extracellular Vesicles

. Extracellular vesicles (EVs) are delimited by lipid-bilayer particles that can contain various components from their originating cells

. Key component of the cellular secretome
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Extracellular Vesicles in the Tumor Microenvironment
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Natural Killer (NK) cell receptors and ligands

10-20% peripheral blood lymphocytes
Can kill indiscriminately
Cytotoxic cells (perforin, granzyme)
Killing of tumor/infected cells
Activated when stress ligands and/or no MHC | on target
Depends on two types of receptors
* Activating / Inhibitory

*In normal cells, inhibitory receptors override activating signals

NK cell activation

o

NK cell activation

receptor class |

Activating
Activating igand
receptor

Inhibitory MHC  Healthy cell

Activated NK cell Tumour cell

Cytokines and
cytotoxic mediators

Stress-induced self

Cytokines and
cytotoxic mediators

Loss of MHC molecule
expression promotes
killing of tumour cell

Activated NK cell Tumour cell

Upregulation of
stress-induced
ligands promotes.
killing of tumour cell

Vivier et al. 2012

°0
EVQ-F.’
cility



Natural Killer (NK) cell receptors and ligands

Target cell e Natural Cytotoxicity Receptors (NKp30, NKp44, NKp46)
ULBP1-6 .
1BGFC  MICA/B 7 HA BB;-E!: D155 CD111  HLAE  MHCI — B7-H6, BAGS, viral HA, pp65, etc.

Bcl2-associated anthanogene 6
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Natural Killer (NK) cell receptors and ligands
BAG6

¢ Natural Cytotoxicity Receptors (NKp30, NKp44, NKp46)
— B7-H6, BAGS, viral HA, pp65, etc.

Bcl2-associated anthanogene 6
immune alert

anti-metastatic )
Membrane and extracellular function:

. “ e regulates NK cell activity. Pogge von Strandmann et al.
6 2007, Simhadri et al. 2008, Reiners et al. 2013
. ° o e promotes T cell responses. Rangachari et al. 2012
. ¢ Inhibition of pro-metastatic neutrophils and increased

immunosupression

. accumulation of anti-tumor atrollin monocytes.
pro-metastatlc P g Y

Schuldner et al, 2019
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Elucidating the nature of NKp30 ligands and their impact on NK cell activity

In vitro set-up for analyzing different ligand formats

Isolation of primary NK cells
from healthy donors
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sProtein (B7-H6, BAG6)
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Overexpression of BAG6 & B7-H6 in HEK293 cells

lysate SN EVs EVs lysate
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Western blot

* Protein present in the supernatant (after 100k xg)

¢ BAG6 associated with EVs, B7-H6 not

Ponath et al. 2021

, 00
53 Universitst » o
4 Marburg EV| '?flity

Philipps




FITC-A

EV-WT

FITC-A

EV-BAG6

FITC-A
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Soluble BAG6 protein diminish NK cell killing response
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Geometric mean

Geometric mean

Soluble proteins alter the expression of NK cell receptors
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Aims and hypothesis

Hypothesis:

wWT KO
. BAG6 shapes the TME via immunoregulatory networks /-\ /-\

generated between the tumor and recruited immune cells Teel T cell

BAGS .-
BAG6 effects mediated by extracellular vesicles 6@) . & ) .'C@Ba

AImS: NI cell

. Phenotyping of the tumor and recruited immune cells in the @ '@
absence of BAG6. M? 2t {5 -
. Proteomics and transcriptomics of tumor-EVs in WT and ‘,\,J
BAG6 KO. PMN B,
SO X4
. In vivo study using Cre-loxP and single-cell sequencing to 6(1-«.,\5
elucidate tumor-EVs’ impact on the recruited immune \
cells. N
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Low BAG6 expression level in pancreatic cancer correlates with a

poor prognosis

— high (= 0.72), n=24

—= low (£ 0.72), n=25
P=0.0001
Hazard Ratio (logrank=0.37)
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Using the Cre-loxP system for studying extracellular vesicle transfer

cret tumor cell reporter cell
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Number of the cells

Using the Cre-loxP system for studying extracellular vesicle transfer
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BAG6 impairs tumor growth in the preclinical pancreatic tumor
mouse model

Subcutaneous model

Cre* WT Pan02

N\
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Days 0 2 4 9 // 27

Cre*Bag6 KO Pan02
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BAG6 impairs tumor growth in the preclinical pancreatic tumor
mouse model

Orthotopic model

Cre* WT Pan02

N\
83

Weeks 0 2 4 6 8

Cre*Bag6 KO Pan02

Tumor size
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Combining single-cell sequencing and cre-loxP reporter for EV tracking

CretBag6 KO Pan02

f Day 0 W2 W3 W4/ We W7 Wws
/Q TR R

Cre*WT Pan02

3 Pancreatic Tumor a8

' Tumor dissociation
VI @ and digestion
!“m . ”

cell suspensionD BD Rhapsody singlecell Sequencing Analysis

library preperation

. 00
Ev( %0
re facility




Combining single-cell sequencing and cre-loxP reporter for EV tracking
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Combining single-cell sequencing and cre-loxP reporter for EV tracking
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ingle-cell sequencing and cre-loxP reporter for EV track
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Summary

Absence of BAG6 influences the tumor volume and aggressiveness in the
preclinical model of pancreatic cancer.

Cre-loxP approach in combination with single-cell sequencing as a novel

method to study the impact of tumor-derived EVs on the phenotype of
recipient cells in the TME.

The absence of BAG6 is associated with enhanced EV uptake of tumor-
recruited Mast cells, Macrophages, DCs, and Neutrophils.
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The EV future is bright!

Cause we're
awesome? Duh!
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